This case illustrates a patient treated with suture buttons, which provide an alternative option in treating PTFJ dislocations with a reported decreased likelihood of hardware removal and faster return to work. 
Introduction
Proximal tibiofibular joint (PTFJ) dislocations are a relatively rare injury, occurring most commonly in sports injuries or highvelocity accidents [1] . They accompany other lower extremity injuries in a vast majority of cases but are frequently overlooked in the diagnostic work-up [2, 3] . Failure to recognize and treat PTFJ instability may cause long-term disability or failed intervention of ipsilateral leg injuries. Addressing PTFJ instability may reduce the progression of chronic dislocation and nerve palsy/pain, which would require further surgical management [2, 4] . Non-surgical management w ith immobilization has been described, as well as surgical management with open reduction internal fixation and tendon grafting or biceps rerouting [2, 4] . Literature concerning this topic is limited, and there does not appear to be a widely accepted consensus on optimal treatment modalities. There have been several case studies utilizing syndesmotic screw transfixation for repair [1, 2] . However, the accommodating nature of the PTFJ during ankle rotation must be considered when deciding on screw fixation [5] . The use of suture buttons for distal tibiofibular injuries has demonstrated similar efficacy to screw fixation at long-term follow-up without the potential adverse events associated with screw fixation, such as increased risk for hardware removal and surgical site infections [6, 7] . In this report, we present a rare case of open tibia fracture with air extension into the knee joint through a disrupted syndesmosis and dislocated PTFJ. This report overviews the diagnosis, management, and successful follow-up of this injury. To the best of our knowledge, there are currently no existing reports in the literature that describes PTFJ dislocation repaired with suture buttons or the injury as a pathway for contamination of the knee joint.
Case Report
A 46-year-old male construction worker presented to the trauma bay after he was hit by a car traveling approximately 70 miles/h. The patient was stable at the time of orthopedic evaluation. Physical examination revealed tenderness along the mid-shaft of the left tibia and fibula with a 0.5-cm poke hole anteromedially and a superficial abrasion on the lateral knee. The extremity was neurovascularly intact. Radiographs ( Fig. 1 ) and computed tomography (Fig. 2) revealed a comminuted left mid-shaft tibia and segmental fibula fractures with gas tracking throughout most of the anterior compartment, extending to the thigh and into the knee joint. In the trauma bay, the wound was irrigated with normal saline, the patient received antibiotics and tetanus vaccine, and fracture reduction followed by splinting was performed at the bedside. After informed consent was obtained, the patient underwent irrigation and debridement and open reduction and intramedullary nailing of the tibia. The PTFJ was noted to be unstable intraoperatively when manual lateral stress to the fibular head produced excessive translation laterally. Repair of the PTFJ was achieved with two suture buttons for stabilization. After surgery, the patient was placed in a knee immobilizer, started on low-molecular-weight heparin for deep vein thrombosis prophylaxis, and began physical therapy before he was discharged home on the post-operative day 3.
Operative details
The patient was taken to the operating room with a plan for irrigation and debridement, intramedullary nailing of the tibia and PTFJ reduction and fixation. The patient was placed in a supine position, and the extremity was prepped and draped in a sterile fashion. The open wound was noted medially, and an ellipse-type incision was made to remove the surrounding devitalized skin and provide access to the fracture site. Further dissection revealed the saphenous vein and nerve deep into the wound. These structures were carefully retracted and protected. A curette was used to debride the bone ends, and the wound was subsequently irrigated with 9L of normal saline. The tibia was provisionally realigned using point-to-point clamps. An intramedullary nail was then placed using a suprapatellar approach. The quadricep tendon was found to be intact, and a longitudinal incision was made to obtain access to the joint. A protection sleeve was placed to the proximal tibia, and the guidewire was placed under C-arm guidance. After the guidewire position was confirmed to be adequate, a ball-tipped guidewire with a small distal bend was placed into the canal and extended to the fracture site. Reduction was performed with longitudinal traction andpoint-to-point clamps previously placed at the fracture site. After obtaining satisfactory alignment, the guidewire was further extended to a site just proximal to the physeal scar. An 8-mm cutting reamer was then used to ream the canal, followed by sequential reaming to the appropriately sized nail. The intramedullary nail was then opened and inserted to the proper depth under C-arm guidance. Anteroposterior and lateral films were once again acquired to confirm reduction. Three proximal and 2 distal locking screws were then placed. After the intramedullary nail was secured, the ankle was stressed under fluoroscopic guidance, revealing a stable distal syndesmosis and ankle joint. However, on stressing the proximal syndesmosis with a lateral stress, the proximal fibula demonstrated significant lateral translation and the PTFJ was found to be unstable. A lazy-S incision was made over the proximal fibula and dissection was made down to the PTFJ and proximal fibula, with care taken to avoid injury to the common fibular nerve. The tibiofibular interface was cleaned and a K-wire was placed to achieve proper preliminary alignment. Reduction was confirmed using anteroposterior and lateral images. Two suture buttons were placed through the proximal fibula to the tibia, and the PTFJ was noted to be stable under stress per fluoroscopic evaluation.
Images were compared to the contralateral extremity, and reduction was determined to be adequate. All incisions were irrigated with normal saline, a drain was placed in the subcutaneous layer, and the deep, subcutaneous, and skin layers of all incisions were closed. A wound vacuum-assisted closure was placed over the previously ellipsed area of skin at the open portion of the fracture. The patient was then admitted to the hospital and placed in a total range of motion knee immobilizer that was unlocked 0-90°. His compartments were monitored closely postoperatively. He was instructed not to bear weight on the left lower extremity and placed on low-molecular-weight heparin for deep vein thrombosis prophylaxis, and physical therapy was started during hospitalization. He was discharged on the post-operative day 3. He began 25% weight bearing at 6 weeks. Imaging studies immediately postoperatively (Fig. 3) and at 6 months follow-up revealed stable fixation and adequate healing. At 6months, the patient had returned to work, was able to walk without support, and was using a wheelchair only for transporting long distances. At the patient's 2-year postoperative fol low-up appointment, imaging studies demonstrated complete healing of the left mid-tibial and fibular diaphysis with a well-seated intramedullary nail and syndesmotic buttons proximally without evidence of hardware loosening (Fig. 4) . At this time, the patient had continued working, walked without support, had a full range of motion, and was neurovascularly intact.
Discussion
In the case of our patient, a 46-year-old male sustaining comminuted tibial and fibular diaphyseal fractures with a PTFJ dislocation andsuture button fixation achieved successful stability of the PTFJ without evidence of hardware failure at 2-year follow-up. PTFJ dislocations seen in association with tibial shaft fractures have been described [2, 8] . PTFJ dislocations are a relatively rare injury and are typically repaired with syndesmotic transfixation screws or tendon reconstruction when they do occur. However, these methodologies have been associated with long-term consequences. Tendon hamstring autografting is known to cause donor site morbidity and potential weakness [9] . In their systematic review, Kruckeberg et al. found a variable return to sport rate using biceps femoris tendon rerouting, with half of the patients returning by 4 months while others required 17 months [10] . Transfixation screw stabilization may be complicated by decreased function and ankle pain due to a less forgiving construct during ankle rotation [5] . Therefore, transfixation screw stabilization often requires subsequent hardware removal, carrying with it the inherent risks of surgery, including surgical site infection and damage to neurovascular structures [2, 11] . Here, a novel method of repair using sutures buttons offers promising results. While there does not appear to be literature concerning the use of suture buttons in PTFJ stabilization, there are several studies exploring the biomechanics, efficacy, and long-term results of suture button repair in ankle syndesmosis disruption. Several biomechanical studies have demonstrated adequate ankle syndesmosis fixation and healing with suture button repair [12, 13, 14] . In addition, there have been many studies demonstrating in vivo efficacy of suture button repair for ankle injuries [11, 15] . In one prospective randomized study, malreduction rates were slightly increased with transsyndesmotic screw fixation in comparison to suture button [15] . Another comparative study showed a superior range of motion with dorsiflexion and plantar flexion at 6-and 12-month follow-up in patients who received suture button repair for ankle syndesmosis injuries [11] . In addition, this study demonstrated the decreased incidence of symptomatic hardware requiring removal with button sutures, which may have significant economic benefits [11] . This type of fixation may also offer a quicker return to work and activity [6] .
Conclusion
This case demonstrates a high-energy trauma with an associated PTFJ that was managed successfully with intramedullary nailing and suture button fixation of the syndesmosis. Suture button fixation in proximal or distal syndesmotic disruptions offers anatomic reduction of the joint with less ridged fixation, offering more normal limb biomechanics and lower incidence of hardware removal. Future studies should investigate PTFJ injury further to provide optimal management and alternative options.
